Citation 




PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 08140281 A 



(43) Date of publication of application: 31 .05.96 



( 51 > int. a H02J 7/10 








H01M 10/44 








(21) Application number: 06275128 


(71) Applicant: 


MITSUBISHI ELECTRIC CORP 


(22) Date of filing: 09.11.94 


(72) Inventor: 


KOMATSU MASAYUKI 



(54) CHARGER quickly charged, with output increased. 

(57) Abstract: COPYRIGHT: (C)1996,JPO 



PURPOSE: To activate a chargeable battery device being 
overdischarged, and pull up the output voltage so as to 
enable quick charging by arranging the constitution such 
that the quick discharging ts performed when the 
charging voltage of the chargeable battery device 
reaches, the voltage capable of quick charging. 

CONSTITUTION: A charging control microcomputer 2 
starts the charging, and turns off a quick charging 
ON/OFF switch circuit 1 so as to perform preliminary 
charging, and turns on a preliminary charging ON/OFF 
switch circuit 6. And, a charging control microcomputer 
2 reads the output voltage of a charging battery device 
4 through an AD converter 10, and if t is not Jess than 
the voltage with which the charging control 
microcomputer 2 can operate, the charging control 
microcomputer 2 turns off the preliminary charging 
ON/OFF switch circuit 6 and turns on the quick charging 
ON/OFF switch circuit 1 so as to perform quick charging 
until the output voltage of the chargeable battery 
device 4 becomes stabie. Hereby, the chargeable battery 
device 4 overdischarged can be activated, and it can be 
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( 2 ) 

1 

[it ** i ] &>T<Dmtimm&m-r&iE9mm, 
i. sa^tatsiftj; sESss^y^ ussier 

=fc ^ Mfasspmm t amese*^ y ^ y sb«>3E««e 

3. 3f3&£)fl*l?fl?Eli;U jEfl?/£Ss«^yT-y^igj5:& 
#jfeVMtEESr3£*MLEi: U r cdS*PI1J± i tfrjE3c«5t 30 

ffiv^£ P>3fcm£rff it U aSV^ftfe tMEftSS*«^«te «t 
[ft** 4 ] fufB^1l^*^(±ffij7Lp|T-r*«J5g L-fc 

rt*«M»ti-5l»**i, ff*Jl2^fci±ffi*-ii3ie 

t55*3fcSl> rS**2*fcttff3R3B3|Eigc05 : EmiS 
[ft 6 ] BufE^ffi^«^fi^S^lHlK-e«^ b 

[it** 7 ] WE^flijEm^afc «t ztmm%mumm 



WPS^S - 1 4 0 2 8 1 
2 

i. tfjiE^Em^^^ysa^^i^cfcti^^cm 

3 . tfifE3tm^y^ y sed^tdiE^BBsuffli^s^m 
[^SPjopaa^ig] 

[0 0 0 1] 
[0 0 0 2] 

[Meat] is^/^yt/i'ayifa-i?, "7— 

-Cii v Sfflmait-J; «9^^«^*^«rliJ#^^:S 0 BUB 
lS#Siil^i5m 5tm^y^ y oBtMtcJ; 
•JSftf^^^Sc ^LT, 35m^yT- y ©Iff^ffiTL 
fc»£li«^W##©lM1s£-itit>, 4ft«i*]tte>a5«ll 

[0 0 0 3] -»tt^*«^y^ytta^»fc|e:J:0 

[0004] mi i iz.ft&(os<yT y ^tat^ffi^ 

m«P^-Y n > 2 t A/D ^ Zss*—# 1 0 tCS^?T^^ 

5 ^>r^aSfe<0-tyH 2Sril[yiJfcS8ttL*:*«^y 



( 3 ) 

3 

[0 0 0 5] *3S*«i*a:ffil*.KE % 1C-2C© 

flifffi i 2 o OmAh^n^^T y if4 

U 2C4t2400mA, 1/2Ct 1 ^ 6 0 OmAf 
[0 0 0 61 ^ @12[:f*0/^ryMSi© 

Sr^^-t^fc, 3tnmm^^ ^>2 t^ri^^m lt 
[0007] ^lt, stifetr^^^s^^ry 

s> ^ 4 ^ifi^3fc®^ >^ ^ y mm 4 * 

[0 0 0 8] ^^o, #^5ll<£>W;£fc LT. SlS^^r 
5 ^ttfc fc fc Tffio fc k # £r?5m^T it5-A VS. 

S;^^^yiie4cotB^SJE^o v^o v fcffi^BEfc: 
[0 0 0 9 ] tbt, Stffflv^ny2^itJtt 

st*^* yTUii4^ £ft«is*sicM 5 a> & «is«r 

4WfflA*BEi:raii«JEfcT^S. *cofcfc^Wffl»^ 



^M^FS - 1 4 0 2 8 1 
4 

*& £ ft £ ttE 0* **5fc> < y ^ y SlH 4 CO ffl «be kmz 
[0010] 

fflft*«»*ftittffi3|iS-i*1»©-fe/v l. 2 fc^t*3fc«5k^ 
^yS6«4«r«LiS^s«i-S4:, 3M»J»^^ = > 2 fl5» 

3/^yK«4S:«<SkSLT*5l/^fcO. »llf:fc^ 

[0011] ^m&SllKD £ 5 35rlRJHSr*F?Bi-Sfcft 
: yry §gfi 4 fcflHfcffc; U tfi^mjE Sr 31 * -bWAifi 

[0012] mr.^ g ws3^i?E«-r£ fc ^jfrm^fc 

-y ^ > 2 « la 5 ss * & v ^ ± 5 5 

r.fcfc£iftfci-£o ■ 

[0013] £7^ IHOg^llffl^ b i^^.Sr^ft < 

[0014] mm<Dnm^m^<y^i)mm> 

[0015] 

d ft * a6 t » v ^gf s?ts fc ^ 7=- y sa 

^^mm£EfcfcJtg!-r^tt®^t. 

ot^iu tfc«^afc<t ^aspWEfcsfKB^y^y 

[0 0 16] »-^»Wfc«b5^«Wtt3IS«««i* 

R^SJC i 5 S^MEE fc yf!) 

fcffihi-S^afc«ifct>^*5 0 
[0 0 17] »HO*Ste«to5*«S«f4, JS«S^< 
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5 

m^m^mt, ^m^<y^v SE^ti^js ^t-mm 

i-5fti*^E«*«i, Brft»i*nH**U HE**:*** 

[oois] mm<ti&m\^t>*%^mmttffi%n^ 

[0 0 19] »3L^»Wfc«fcS**««tt"H»*** 
a#, SBffiSrUlifcmflLSfcSf^^^^ 

[0 0 2 0] ff AcD»Wfc«taS*«ag»4^W»*«* 
a £S ^tt«£EIK Sr* ?t fc t> <D "C *> 5 c 
[0 0 2 1] »i:08«l^b5SlSilifIM¥ 20 
J: tf^«*JW#aa^«^«<&««* 

[0 0 2 3] 

[0024] m~(o^m^~^^^ %mmm^m$K 



#l¥8- 14 0 2 8 1 
6 

[0 0 2 5] BH^PJfC^Tte. ^fiSl^S^S 

ysesr^*i-5o tfc«#a«, Fjf^fflxit, he 

U ^©^«BEt*m^<^9 t y*f«<50*««£EtSr 

*^a^«t oas**-* i 5«j»-ra 0 

[0 0 2 6] »EB^3BBfc*sv^Ttt, ^ffl3te*^a^« 

[0027] m^^pj^^^rf^. ^s^m^aa^ 
[002s] jB^<©»wfcfcv^Ttt. 'Mnas^atfje 

[0 0 2 9] ^-b<©3BBB^*5V^Ttt, ■1T3»* h^v* 

[0030] MAcommicm^xte, Mseftm^st&ft 

«**#att««**#afc± ^ 3tn-t% x 0 mm-t 
&o aaKflfeiie^attgffiM^yyy sambas* 
fiw*atc«»*«»^5 0 

[0 0 3 1 ] 

mmm] 

[0032] y =r y 4 ^^Ljfi^m^tT 5 ft! 

* (1/1 0CSrfi^l/l 5C-1/7C^|bB) 
J:S»^*U\ l/3 0C-l/2 0C(?)Jt$T*4S 
«St"e. »i 1 2 0 0 m A h y f y fit 4 4 

4 0 m A- 6 0 m A^niSt Jl^ff 5 , * L 

f is i©®^^^ < t ^ r ^ j: ^ f f siia 
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[0033] * lt, ^m^m^ic%mmm^-< 

x. r fc ^m^ijffii v n ^ 2 as ie^ fcib fre * s m& h i~ 

[0 0 3 4] *389!fc±5H160!ISrEI 1 ^*i" D Bill 
lfcJtttU ^«3S*Srff 5fc*^«* 

toN/oFF^^f ^ini&e £ J H»*«m«7aS'M-3n 

■ 5(4, A#^fiV>MJtSB#^^l»it LTlt, 
t 3 (t^ Iffli v <f > 2 i t> + A/ D n y - ^ 1 0 

[oo3 5] ^tLh&mtfttcts^x* 3tnmm-^4 
^ t * ^ v mm 4 £>ai* hee^ 6 v H_t^wg 

y^2^*«W»W = ^2*^^l£««rff 9 ± 5ft* 

ON/OFF^^ 7f^K6^^y^Wf§ 5 
[0 0 3 6] -^LTv Xf^^3T^1^7T!JSg 
4 0ffi*mj££rA/D^>v^--# 1 0Sr^l>T3fi«WJ# 

\cm^mvm^-( =* ^ 2 fe^m^no n/o f 

F^.< >y^lHl^6 Sr^-^t^:. tlilON/OFFX^ 40 
*«JBE*s^^i-sa7?"<7)^BB. Wx.t*3^PflftiS^«i- 

<Dttijjw.j±%:%mmm^-( & a/d = >v*— ^ 1 

S4{-MMtfeffitoir/H 2^^^titf?cSLTtl 
^JKSRbfc6fl<Z>ir/l'l 2*?>ffl^j«3E^8 v£t±:^t 
8, *5±ff9ttW?fU »Ml2^7y/ 50 



#M^P8- 1 4 0 2 8 1 
8 

[0037] j^_lcdj; M-sm^^ y^t4 

U *«*J»^^=V2*«if^T?#S&bftf*?K«Srfi : 

[0 0 3 8] SiW^-i'^y2^Jls^^T 
y SB: 4 fcftjiSKBSrtT JifK, Alt 

5**«-efiV^«fSr3&^t3fcv^J: 5 fc^Bifil*!^ ^ >2 

^Ht^^fei-c^Aaasm-esa. miss 

[0039] ffiSlE^ 7 bfc 
M^^-To IH3t4Bl©^jB«»36«5*^^H»3te»0 

n/off^^ v^m^6te£w^m3LW l mm7mm3E 
*^^<^^y*»4fc«i-3Emwwtt (vo -v 

b ) /R^/^ D 

[0040] tut, ^s^^xygf 4o^m 

WLMfii I b f4 

I b = (Vo — Vm ) /R 

■^^^7 : -y^*4§r?5ST^5«V^^(7>m^ HPtj, s 

sri«^^<f??ti$ (i/ioc^wci 
/l5C-l/7Cco»I) J:5/J>Sv>3Em*. 
1/30C-1/20 C05Ett^T\ 2 0 0 mA 

h0ft^^TySl4^b4 OmA-6 OmA^J 

@&t*3EW&s m& 4CD&jj Sffi^ o v (D t # ^ 

«L$rffii^^ i:tn** 0 rcoAW* s ftS^*<7>Affif «t 5 6 

<^?fi«*cDft*3S««8fci:-r^a, til 2 0 0mA h 
CDjSmS;^^^ y M44f> 1 2 0 0 mA— 2 4 0 0m 

roo4ii «±<73i 5 (e: s ^ii3fEmpsg 7 &fflfj&-rs 



( 6 ) 

9 

<Dxm%c i o-cs*, /J^ith^^^^^ < 

siyTV SB 4 cDiH^mEES: A/D =3 W^^^tt 
^^oT^^mii^^^^tT^oTV^^. A/ 

[0 0 4 2] SWE^tf 2 . *:|gjEff!|tt|g 4 fc^-f <t 5 10 

kGD~Cfe5 Q EHC*5V^ RU R"2|iSfi«, FET 
1 fim^^J^: F 7 ffifil^fe^J 1 OB 3 ir |W1 

fiftSRl, R2(li«f7^^FETl(D^ 
FET lC0#ttir^— h • y— ^n^aPfc5«ffiVgsT? 

£ 0 asm«aE*±si*w i £ la c <£ 5 fc^suwRss 

S5 oHi^jm£ESrV0 . JK^yr y^»4CQtH^J* 
3S«S;^5/^yffi«4icij«i-3fe««ita (vo — vb ) 

[0 0 4 4] ^LT, SlS^^f !/gt4(DfflM 
JBEVb*^«ffiiJ«IW = >"2i!if^nrffi«BEVm«)^ %<D 30 

(vo — vm ) /Rds&mi&m&ftm^^yy 1 -)) 
x v-x^ <mm^.mm a/i oc^wi/i 5 c 

-l/7C©®ffl) i9*S.V^W, flMl/3 0 
C— 1/2 0 C ©Jt*t*R4 5«j| i 45 J; 5 tc^S 

IT, ^*VffitrLRdst 45^- h ■ y— ^MWJEVgsS: 40 
1#» h 7 y v 5 ^ ^ F E T 1 £D#tt^ t**, b 
fcJP£5«I±a>b#Jffij&£LSSR 1, R 2tf>«S:i!fc»>5 0 

[0045] mmm 1 r% wx.wt"H»**:«siESr 5 0 m 
a^: u m^mffivo^r 1 5vt zfcm^^m^mm 

#"J<7} 2 — 3 WtOffi b V >- v 5 * ^ fSB*®^ 



#M^8 - 1 4 0 2 8 1 
10 

bffitbY ^^^^<DX\ ffitrCSRl. R2ftl/ 

1 0 wSt^/McoSHSffi^T-MT^ 5 0 

MM l ff)fiJt0K 7 3r^*j5f£!iIIS-e«^ bTt t <£> 
i5^^V^T, TRlfny^^, R3. 

corns km zxmm^mm-i-^. m^mm^^xm, 

5 4: ^ffiEE^-f KD te— J6*EE Vz ^IE^Tt)^ 
b. F7y^^TRio^i:lMtiS c ^b 

— ^ . ^ ^^tjg*tSR4t^*£E^>f^— KDfclH 

bmffi^ip^s. 

[0047] —m^ h7y^^©^^ * ^ 

tfSJPfr*,, Sot, (Sta^P^>5*ii) /ffitrCtt^- 
^3E«SSEib f^T^t-^i-ct 5t-A 

I b = (Vz — Vbe) /R 4 

(j;@aM$i^M<ii*If (l/l0CSrW 
ta/15C-l/7COil) £ D/h*V^«3p, 0y 
;tfc£l/3 0C-1/2 OCO^Eff;^-^ §f 1 2 0 0m 
Ah (0 Jt^/< y T U gf 4 4 ^ 4 0 mA— 6 0 mACD 

[0 0 4 8] ^ J:^) i 5 ^ Lt^S y r U gtt 4 I: 

( 1 ) ^IBWH36« 5 coaj^ltff : VO = 1 5 v 
(2) ^ESEfCSK : lb = 5 OmA 

( 3 ) ^fiftij^l^ ^ = V 2 C0»f^ nTSISBE : Vm = 6 

v 

15v X0. 0 5 A= 0 . 7 5W 

[0049] mm i *5 2 cr)^. 

0. 05AX 15v/ (15v- 6v) =0. 083A 
15vX0. 083 A= 1 , 2 5W 

%t o x , ^mmmtxmmm 1, zt mm b e o %m^?a 

Si^Rt«L^(7)JilS^ (Vo Vb ) 

/RT-si^l^M^ 5/t y Si 4 ©tB*S± Vb 

[0050] mmm 4 . ^sss^finmw 2 ^tist 



{ 7 ) 

11 

ON/OFF^^ yfBBl, ffSiON/OFF^ 

-r^y liaise, te±^«3E«ia»7<30 3-o(z>iHiieiSfc 

s/^BIB&Ih -^HIt5S«ON/OFF'^xf y^-|slK6. 

gr^o IH6ir^V>T. R 1. R2«K, FET 
1, FET 4. FET5HS^f7^^, TR 
4, TRSithy^^T, gEp^?3 7{©-C&>£ 0 ftfe 

h7>^^F£T4, FET5ttP^t^W'f 

f ■ *ra«H (v g s ) ^-^^-t-^ 
©affiliate h^ilfi:^ y-^omfi^ 9 

^ramEE (v g s ) ^;yyx corneas d& <t 5 

[0 0 5 1] StlW, asWWfW^-Y a is 2 *Sft3B3fi 

^ 5 y ^ Wi-m^D^^tL h y y T R 4 N fdft 

• y — ^ Bi-^^ t ^ ©tfii^i i: F E T 4 © KW 

y^^TR4^0FFC45o 

[0 0 5 2] -t LT, Sffgb* h 7^ ^FET4^ 30 
^tttBK*!?, y— * ■ KWypiasjWrSjiftlS 
MSEttSEftftV^ LT3Elffl«i-7^ 3 y 2 3*s^M(B3E 

ft£ 0 ^Lt^aifth^V^^FETSttHuBFE 

T4^gR-y^* KWWiiL, ^H^m 

J)5fffi3Elo F F fiO^SrtB^t 5 i: b?y^TR 
5^0FFW5 0 ^UITOb7>^^FET 
5^^4ft1!8^&5, y — ^ • KW^PfliSjEWSjx^s 40 

[0 0 5 3] ^fli^l^m 7i^*3V^XR 1 , R 2 f^SirC 

§£ 0 f e t i tt^3tmsfcttAa*«w*fcsiti-«# 
h7^^t, FET2^iiii 

jb\ f[5p p D m^5{B-Cfc^ 0 t^Mb7>^^ 
FETlttP-f^W^T\ IWh7^ 
^FET2, F E T 3 iiN-f t *^^^f /"CfS L 
fc. FETlKN-^^yvSr««i-«^i:t>t?#5 50 



Hi¥8- 14 0 2 8 1 
12 

v^mfi^y*— hted^tSi 5 K^-f y^5 Q 
[0054] ftte»fpH\ ^*Mtp-w =i y 2 a*Ai*3S 

tON^^l±}^t^tt»* h7^?FET2 
j&*:*-y#t1»fc % ^ Ltlf M f 7 y ^ ^ F E T 1 
iijf^FET 4 ^f^i^Jit?y — X ■ KWHI^iit, 

f A^-Sritj^i- a t m^zh^: f y y y^ ^FET2^t 

^SMfP^y ^ y 2^^CO^"(S5tellON/OF F^-^t^ 

[0055] i-ftto*>^*ffl»^-f ^ y 2 ^ffi^ESo 

N^^r^tB^i~§ £ ■UF-3»* b 9 y y F E T 3 
VttlBtftD, »R1, R2, WMMth?^ 
y FET 1 A«H6<OiH»?fe«ll[»7 iHCWSr^U 
2 "CRffl Lfei 5 i-«#^J* F 9 y y F E T 

1 *«eStt tTi< 0 ^CDilS^LTMlKi 

t smi^* f y y-y^ y f e t 3 tf^mMic 
* tti#ai f ^ y ^ y f e t i is^-^stffitcft 

ftv\ 

[0 0 5 6] £*_b<Dj; 5 Lfc<£rC, HJ£#U2<£>[a 

6 ic^i~iHiffi-ett % MM%mmmt.mm)}^ f y 

^FET4^J;f9gU ^*?E«««8ttF E T 1 t FE 
T 5fc J: «t©ray *Hl6#ai27(Z5Ell6-t?«:, ± 

U(omm^mm±^ F^yy^yFETi ^^ai^sm 

T?*5o *J**«H7©«|W»*b9^^^F 
ET2. FET3fil#if F7y^^FETl^ 

[0057] mMffl s . *sasff!itt j 5Hi»*«sr— s^ra 

^^y2co»^nitgSjdEf-»LftV^^fl, 

m^jw^-r 3^2^^tri"^3Em$fjfflio^u— f 

^rlll 8 (C^i" 0 m 8 FiJiSfeWI 1 ^El 2 t7,T^7 P l 0 ^ 
[0 0 5 8] IMt-3oV^T, ^5®^U#-^-f ^y 2f^^^y 

/lt^^m y^-r ^y2^msjw^-r ^y 

2 IBJEBSffi 1 5«t5 tl^lO N/O FF^^yf 
@Kl^7^U f ffiS t ON/OFF7;^^f[p]^ 
6 4r^ytftSJ:5WJWi"S 0 *LT, ^T7^3T^ 

mmm-ff = y 2 ^^n;^ ^^y st 4 ^tij^mjESr 



( 8 ) 

13 

[oo5 9i ag^ftiaLfcft&^^^^Qfcis^ge 

[oo6o] - ssHtfpi^ov^mf^ m&m 
[oo6i] ^wi, 2. 3 tpocssK:, ^.mmm<o 

FFX^^lHjjigl, i^iiMON/OFF^^^fE 

K"6, *±WiH»*«ia«7 4rH7(D«rti:i"5ri:t> 

[0062] ^^-1 6 . ^mmm^m^ ^vmm 

jjfe#!] 1 ©THIt^W^fi»3*©*K:3E«*^^^yai« 

^m*. Hp-bi/i5c—i/7c^m*t?»:*a«; 

til 2 0 0mAhOilS^^7 , ygl44f> 
8 0 mA— 1 7 0 m AO^f IS^f ffiS S^ff 5 a % 

[0063] m^^v^r, naip^^>2f^7^ 

2 05^Hli3(5*Srff 5 <t 5MSION/OFF7^ yf- 



wn^ps - 1 4 0 2 8 1 
14 

^^yKS4©«Ea5ElttU t^yr!JSl4 

[0 0 6 4]#:fc: x *^y/3^^^f&J^-f ^ 
2f3A/D^V^— ^ 1 O^iLtSiS^^rygi 

^-fy^-T5 0 ty^^u^*^^ y see 4 <d 3511m 

T\ S¥iE8 v^Wft&^^y^Tteit^Wljfi 

lcii^- s * tft!|«l^-f a > 2 ll^f^lO N/O F F ^ 
Y yf@!S6^7^U MJlON/OFF^^y 

^ / 5 ^3R«*^ yf9 SIS 4 f±«2K«fc:& o fcTMHJS 

[0 0 6 5] SSgS^ov^-r, — ttte^atwi i 
5fe«:^^^^y s*4(7>m^mjE^j: ^s^ir/vi 2^ 

1. 0 v I^I^K 1. 0vX6i=6v^lf6g 
^tfc^U l«©^|tM2t5SM*4tA'l 
mt;H2^i. 2v[cJl^tl0vX 
HH+1. 2 v X 5fi= 6 v|Clt§i^t)fo^fc^ 

[0066] as«3fs*r«st»<z>^«* % ftl&fil 

/ 1 OC^^c, 1/1 5 C— 1/7 C<5D«SfflfC_h*f £ 

1. 3 5v('it^^l. 5v^ix.5rttt^^ 
T\ fcl&fc^ 3fi«S^ ,? 5'7"yS«4<03c«WE«:, 6 
CD5E*/ce-fe/v 1 2 1 . 3 3 v \Z%m~f*l& 

1. 3 3vX6fi=8 v^St^^rat, 

Sri. 5 vi^H LT^ 0 v X lf@+ 1 . 5vX5« = 
7 . 5 vt 4 8v tCjlb^V^CDT?.. *SftlJ^*^-Y ^^2 ft 

ySg4CDffl^mj±t-J;9 loK±^)^/Vl 2^-g- 

[0 0 6 7] lUi<7)i; 5 fM*O^^T^^#?Em 
fc:*5^-c\ i»n^^7iJil4^ittftT^ 

5t*fc, ^EtiS^yfy K«4fcrt*-f"S^^ 1 2 (O 

»fppriB«BE^ 8 vj^ii^^^m^ 



( 9 ) 

15 

^mmm<D^m-3tmm%& 7 jam 3 . H4, ^xi^ 

M3ESON/OFF^>fyf0|gl, ^{S5fe«ON/ 
OFF7^7fM6, *5 < tV J HBSK«|HlK7Sr|g7C0 

[0068] mi&m 7 . *ms£0Uf^^m*JiSP-^-< = > 2 

SS:StS/< ^ r U If 4 ^ ^ ^ 5 ^ fcfciJ; 9, ffi 
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